In the measurement of environmental levels of radioactivity, the primary problem is the accumulation of a statistically meaningful number of counts within a reasonable period of time. 
Introduction
In revious papersl,2,3 we described the principles of 22 Rn-daughter determination from observed alpha and beta counts and the instrumentation based on these principles. The lowest detectable concentrations with these early instruments were around 1 pCi/liter. For environmental applications an instrument with a detection limit of about 0. 1 pCi/liter corresponding to about 10-3 Working Level (WL) in equilibrium seemed desirable. At such low concentrations the number of Rndaughter atoms per liter of air is very small (e.g., 0. 1 pCi/liter in equilibrium corresponds to about 1 RaAatom/liter, 9 RaB-atoms/liter and 6 RaC-atoms/liter of air). This implies that the number of observable disintegrations is also drastically reduced, and an optimization of the measurement sensitivity under existing mechanical, physical and practical constraints becomes mandatory.
Optimizing the Measurement Sensitivity
First, we state the primary constraints:
1) The measurement of the 222Rn-daughter concentrations should be completed in a reasonably short time. 2) The precision of the measurement of 10-3 WL under equilibrium conditions should be about 33% relative standard deviation (RSD) or lower. In this case RSD = (standard deviation/10-3 WL).
With these two constraints given, one can begin to develop the equations which relate the given 22 Rndaughter concentrations to the observed number of counts. We will make the principle clear by considering the simplest case, RaA, and will then describe the computational procedures for the more complicated cases of RaB and RaC. As discussed earlier, it was shown that for RaA the counts were maximized by fixing tB = tD for any given sum of pumping and counting times. The results of the computer program agreed with these findings for the RaA counts and gave similar results for Ra (B + C) and
RaC' counts as indicated in Fig. 1 . This plot of the computer output data also shows the symmetry observed between the pumping and counting times. This implies that the same countswillbe gener- The next question to be addressed is whether the predicted counts are adequate to yield the desired precision at these environmental levels? Based on the calculation of the relative standard deviations (RSD) of the predicted counts, adequate precision is obtained at environmental levels as shown in the following table.
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